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Abstract 
The distribution characteristics of soil nutrient of bamboo forests in Jiangxi Province 6 main producing bamboo 
counties were studied. The results showed that the soil nutrient contents decreased with depth. The soil organic matter 
contents in Sanzhualun (SZL) and YangLing bamboo forest were obvious higher than others. The 0-10cm content 
available nitrogen in SZL and total nitrogen in Fengxin Jindong (FXJD)was the highest. The soil total nitrogen and 
available nitrogen of 10-30cm and 30-50cm in SZL were the highest, while these of 10-30cm were the lowest in 
Tonggu Paibu (TGPB) and Tonggu Daixi (TGDX) and that of 30-50cm in SZL. The differences of soil available 
phosphorus were a few in TGDX and Yifeng Shuangfeng (YFSF), and the changes were 3.33-4.06 mg kg-1 and 3.86-
4.42 mg kg-1. The soil available potassium of 0-10cm and 10-30cm layer in SZL bamboo forest were respectively 
60.33mg kg-1 and 35.78 mg kg-1 and both were the highest. In 30-50cm soil layer, the soil available potassium 
content was the highest in TGDX, while the lowest in YFSF. Analysis of variance showed that the differences of soil 
organic matter and available nitrogen content were very significant between the layers of forests. The differences of 
total nitrogen and available potassium of 10-30 cm and 30-50cm were very significant. There were no significant 
differences of soil available P and surface available K content.   
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1. Introduction  
Soil was an independent natural body, and was effected by various environmental factors, such as 
change of land utilization could lead to change soil basic characteristics[1,2]. Soil fertility was a 
comprehensive reflection of all aspects, and was an important indicator of forest productivity level, its 
content would directly affect the growth of trees [3]. Soil fertility was reflected by many important 
biochemical processes and nutrient cycling of soil[4-7]. However, forest soil condition of bamboo was 
very complex, and there was certain variability for broken terrain. Spatial and temporal variation of soil 
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nutrients concrete more expression in the soil spatial variability. Therefore, it was important significance 
to study bamboo for the rational use of soil nutrients, create forest eco-efficiency, and prevent soil 
degradation and improve the ecological environment. In this paper, based on the soil of different NPK, 
studied the soil fertility of geographical distribution of Ph. pubescens in Jiangxi, and the results would 
help to understand the regional differences for the establishment of bamboo soil nutrient management 
systems to provide a scientific and theoretical basis. 
2. Materials and methods  
2.1.Experimental Forest 
Experimental Forest located in southern and northwestern, Jiangxi Province, altitude 200-800m. Soil 
was granite parent material and yellow, and soil depth was over 60cm, an average slope was 8-16 e. 
Temperature was 16.2 ć -19.7 ć, frost-free period was 240-307 d, and day average temperature of 0 ć 
accumulated temperature was 5926 ć -6478 ć; over 10 ć accumulated temperature was 5050 ć -
5644 ć, extreme maximum temperature was 41.6 ć, extreme minimum temperature was -15.8 ć. The 
average annual rainfall was 1624.9mm, and the average sunshine hours was 1737.1 hours [8]. Soil pH was 
4.12-5.5, the main and pure bamboo forests, partly with the composition of fir or hardwood forest. The 
sites (114.31-115.55E, 25.14-28.88 N ) were Jing An, Fengxin, Tonggu, Yifeng, Yongfeng and Chongyi, 
the main producing areas of the 6 counties and cities.e.   
2.2.Soil sampling and methods  
In these sites, we set 4-12 plots and sampled soils in February-March 2009, soil, 0-10cm ,10-30cm ,30-
50cm, of each plot was collected with S-5, and selected by quartering to 1kg of mixed soil, back to the 
laboratory as soon as the associated soil nutrient analysis, the chemical properties with reference to Lu [9].  
2.3.Results 
.Variability of soil organic matterSoil organic matter was an important and sensitive indicator to 
climate change[10]. Studies on soil organic matter content of different forest showed that the forest soil 
organic matter content decreased with soil depth (table 1), the same forest soil organic matter content of 
surface was more 1.18-2.24 times than that of the bottom. Soil organic matter content in Yongfeng 
Guanshan (YFGS) forestry was lowest, and ANONA of soil organic matter content showed that the forest 
soil organic matter content were very significant between the different layers (see Table 1) The results 
indicated that difference of organic matter was very clear. The multiple comparisons analysis showed that 
the differences of soil organic matter content were significant in Taiping resort (TPSZ) and SZL, TGPB, 
Fengxin Jindong (FXJD) and YFSF. Soil organic matter in 10-30cm between TPSZ and SZL and FXJD, 
and there was no significant influence in others. The differences of soil organic matter of 30-50cm 
between SZL and other forest were significant. 
Variability of soil nitrogen As can be seen from table 1, soil soluble nitrogen content of 0-10cm was 
347.8 mg kg-1 and highest in SZL. Soil total nitrogen content in FXJD was 7.165 g kg-1 and highest, and 
were significant higher than other forest points of nitrogen content. Total nitrogen and soluble nitrogen of 
10-30cm in SZL were highest, while that of TGDZ and TGPB were lowest, 1.390 g kg-1 and 168.8 mg 
kg-1, respectively. Soil total nitrogen and soluble nitrogen of 30-50cm in SZL were highest, and TPSZ 
was lowest. ANOVA of total and soluble showed that soil soluble nitrogen were significant under 
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different forest, and the difference of 0-10cm was no significant (Table 1), but there were significant 
different of soil total  
nitrogen of 10 - 30 and 30-50cm. Soil nitrogen content of surface and 10-30cm in TPSZ, SZL and 
FXJD  
was significant different; FXJD soil nitrogen and soil nitrogen reached other significant differences.  
Tab. 1 The ANOVA and multiple comparison of chemical properties of Moso bamboo soils (mg kg-1) 
Different letters within columns showed significantly different at P<0.05. 
.Variability of soil phosphorus Available P decreased with soil depth (Table 1) in TPSZ, SZL, FXJD 
and YFSF, while there were no significant changes in the other sites. Available phosphorus content of 30-
50cm was more 3 times than that of 10-30cm, and its results would have been studied in the future. the 
difference of soil available phosphorus content from surface to bottom in TGDX and YFSF were 3.33-
4.06mg kg-1 and 3.86-4.42mg kg-1. The soil available P contents in these plots were lower than the target 
that the critical value of soil available phosphorus was 20 mg kg-1 [11]. The bamboo forest soil should be 
added P fertilizer in time and enhanced P elements supply capacity. ANOVA showed that the difference 
of soil available P content under different forest was not significant (Table 1). Multiple comparison 
analysis showed that soil available P was not significant different, and there were significant difference of 
soil available P of 10-30cm in between YFGS and TGPB and FXJD. There was significant difference of 
soil available phosphorus of 30-50cm between YFGS and other plots.  
.Variability of soil potassium The soil available K content decreased with soil depth (table 1). In the 
0-10cm soil layer, soil available potassium in SZL Bamboo (60.33mg kg-1) was significantly higher than 
other plots, and lowest in YFSF, 29mg kg-1.It showed a serious lack of potassium soil if the soil available 
K was less than 50mg kg-1 [9]. In the 10-30cm soil layer, soil available potassium was 35.78mg kg-1 in 
SZL and was the highest, and the lowest in TGPB was 18.57 mg kg-1.In 30-50cm soil layer, the available 
K content was highest of in TGDX, for the 36mg kg-1, while was lowest in YFSF, only 9mg kg-1. 
ANOVA showed that the differences of soil available potassium under different forest were significant 
except for surface layer soil (table 1). Further analysis of multiple comparisons showed that soil available 
potassium were significant differences between SZL and others. There is not significant difference of soil 
available potassium between TPSZ and TGPB, TGDX and FXJD and YFGS.  
Correlation analysis of soil nutrient among all forestCorrelation analysis showed the difference of 
soil depth of organic matter and total nitrogen and nitrogen content were significant positive correlation 
Soil  Plots Samples number 
Soil organic 
matter 
Available 
nitrogen 
Available 
phosphorus 
Available 
potassium 
Total 
 nitrogen  
0-10 
cm  
TPSZ 36 46.1±8.2a 229.0±67.5a 5.37±1.32a 53.1±13.8a 2.458±0.653a 
SZL 27 87.9±25.9b 347.8±69.5b 4.89±1.22a 60.3±16.3bc 4.481±1.041ac 
TGDX 21 43.9±8.0ad 220.5±23.93a 4.06±0.95a 48.3±17.3ac 2.425±0.314a 
TGPB 27 57.1±17.0cd 243.0±51.2a 3.64±0.38a 34.7±8.0a 2.530±0.784a 
FXJD 27 78.4±13.0b 299.5±71.5bc 5.52±1.63a 50.7±15.4ac 7.165±11.24bc 
YFSF 27 62.9±11.3cde 213.5±44.5a 4.42±0.39a 29.0±24.1ac 2.735±0.469a 
YFGS 27 41.7±7.4ae 216.6±43.5a 7.49±11.87a 49.4±17.1ac 2.181±0.528a 
CYYL 12 76.8±11.9b 272.1±36.2ac 14.11±19.46b 56.3±24.6ac 3.499±0.548ac 
10-30 
cm  
TPSZ 36 29.3±10.9ae 183.8±33.5ac 5.07±0.53a 18.7±5.5a 1.763±0.691a 
SZL 27 77.2±20.3b 279.9±52.4b 4.54±0.82a 35.8±13.1b 3.287±0.646b 
TGDX 21 34.1±7.5ade 168.8±46.1a 3.33±0.38a 30.1±7.0bc 1.766±0.262a 
TGPB 27 35.9±5.4ad 177.0±53.2a 5.15±3.21a 18.6±13.2ac 1.390±0.452a 
FXJD 27 59.1±14.9c 258.2±37.8b 4.71±2.09a 32.2±10.2b 3.233±2.684b 
YFSF 27 37.4±16.2d 178.5±49.3ac 4.30±0.42a 20.0±19.2b 1.945±0.614a 
YFGS 27 22.3±7.3e 188.3±44.7ac 3.30±0.35a 26.1±8.7ab 1.511±0.423a 
CYYL 12 63.8±16.1bc 239.8±37.3bc 13.84±19.99b 31.0±11.9ab 3.618±0.289b 
30-50 
cm 
TPSZ 36 20.6±6.4a 168.3±32.6a 4.19±0.48a 16.0±8.8a 1.143±0.306ac 
SZL 27 54.2±12.3b 258.6±37.34b 3.84±1.34a 20.6±9.4ac 2.401±0.46b 
TGDX 21 34.2±9.8ac 182.4±53.5a 3.37±0.23a 36±32.9bd 1.515±0.432a 
TGPB 27 29.0±8.0ae 166.0±31.7a 3.15±0.32a 13.9±4.1a 1.558±0.303a 
FXJD 27 41.0±14.6c 199.1±54.0a 4.51±1.20a 20.1±5.4ac 1.930±0.677c 
YFSF 27 34.3±15.7c 189.0±54.9a 3.86±0.43a 9.0±15.23cd 1.167±0.477a 
YFGS 27 21.8±10.3de 174.2±26.0a 10.24±14.15b 32.0±19.8cd 1.530±0.526ac 
CYYL 12 34.9±8.8ace 190.8±38.6a 3.66±0.46a 15.5±1.9ac 1.522±0.528ac 
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(table 2), while there was no correlation between available phosphorus and K in 10-30cm and 30-50cm, 
and the difference of surface soil available K was significant. The differences among available 
phosphorus, potassium and total were not significant correlation in 10-30cm, and the correlation between 
available phosphorus and soil organic matter, available potassium, total nitrogen, and available nitrogen 
were not significantly. The difference of available phosphorus, soil organic matter and available nitrogen 
content in 30-50cm showed negative correlation, but no significant, and coefficients were -0.024 and -
0.115. The difference of available nitrogen and potassium in 30-50cm showed no significant, and the 
correlation coefficient is -0.028.  
Tab.2 The correlation coefficients of chemical properties of Moso bamboo soils 
Items Soil depth 
Soil organic 
matter 
Available 
nitrogen 
Available 
 
phosphorus 
Available 
potassium 
Available 
nitrogen 
0-10 0.595** 1   
10-30 0.620** 1   
30-50 0.670** 1   
Available 
phosphoru
s 
0-10 0.116 0.175 1  
10-30 0.109 0.141 1  
30-50 -0.024 -0.115 1  
Available 
potassium 
0-10 0.346** 0.194 0.186 1 
10-30 0.290* 0.378** 0.114 1 
30-50 0.201 -0.028 0.106 1 
Total 
nitrogen 
0-10 0.384** 0.375** 0.028 0.141 
10-30 0.525** 0.323** 0.109 0.194 
30-50 0.731** 0.639** 0.195 0.176 
* correlation is significant ( P<0. 05) ; ** Correlation is very significant( P<0. 01). 
2.4.Discussion 
The soil nutrient content decreased with soil depth. Soil organic matter content in CYYL Bamboo SZL 
was significant higher than that of others, the same forest soil organic matter content of surface was more 
1.18-2.24 times than the underlying, The reason may be that the mineralization of soil organic matter and 
some of the original plant residues decomposition. Bamboo be cut away only when the other parts remain 
in the forest, and these residues gradually formed litter to soil surface, and the results increased soil 
organic matter with herbs by microbial decomposition. Bamboo roots concentrated in 30-50cm deep and 
even deeper, where a large number of bamboo absorbed nutrients, so the performance of soil nutrient 
contents at this level was low. The differences of soil organic matter content were very significant, 
indicating that organic matter differentiation variation were obvious.  
Soil available nitrogen content of 0-10cm in SZL was highest, and was 347.8mg kg-1. The highest total 
nitrogen content of FXJD (7.165g kg-1), and total nitrogen content in FXJD were significantly higher than 
other plots. Soil total nitrogen and available nitrogen of 10-30cm were highest in SZL, while were lowest 
in TGPB and TGDX, and their contents were 1.390g kg-1 and 168.8mg kg-1, respectively. Soil total 
nitrogen and available nitrogen of 30-50cm were the highest in SZL, and TPSZ was the lowest.  
The changes of soil available phosphorus were no obvious in TGPB, TGDX and YFGS, especially soil 
available phosphorus content in YFGS was more 3 times in 30-50cm than in 10-30cm. The difference of 
available phosphorus in TGDX and YFSF was small, and changes were 3.33-4.06mg kg-1 and 3.86-
4.42mg kg-1. The difference of soil available P content was not significant. Soil of potassium of 0-10cm 
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in SZL was 60.33mg kg-1 and significant higher than others. In the 10-30cm soil layer, soil available K 
content was highest in SZL. In the 30-50cm soil layer, soil available potassium was 36mg kg-1 and the 
highest in TGDX, while was minimum in YFSF forest and 9mg kg-1, and the differences of their was 
large, why the vegetation in YFSF that consumed more of soil potassium.  
The correlation were significant between soil organic matter and total nitrogen and available nitrogen 
content, and the correlation of available phosphorus and available K of 10-30cm and 30-50cm were no 
significant. There were no significant correlation between available phosphorus, potassium and total 
nitrogen of 10-30cm, and between available phosphorus and soil organic matter, available potassium, total 
nitrogen, and available nitrogen. The differences were not significant between available phosphorus and 
available nitrogen, soil organic matter, between available K and available nitrogen of 30-50cm, and the 
correlation coefficients were -0.024, -0.115 and -0.028. 
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